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Fusion imaging of three-dimensional echocardiographic
speckle-tracking with cardiac computed tomography for
identification of myocardial ischemia
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1 | CASE DESCRIPTION

A 73-year-old woman was referred to our institution because of exer-

tional chest pain. Electrocardiogram and transthoracic echocardiography

showed no abnormalities. Cardiac computed tomography (CT) showed

coronary artery stenosis at the distal-segment and the proximal-segment

of left anterior descending artery (LAD). Dobutamine stress three-

dimensional (3D) echocardiographic speckle-tracking was performed

F IGURE 1 A, Fusion imaging at rest
showing no myocardial ischemia depicted by
green. B, Fusion imaging at stress showing
myocardial ischemia in the territory of the
distal-segment of LAD (yellow arrow) depicted
by red, and the proximal-segment of LAD,
involving the first diagonal branch (blue arrow),
depicted by orange
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using Aplio (Canon Medical Systems, Otawara, Japan). Myocardial ische-

mia was evaluated by dyssynchrony imaging of area change ratio, which

assessed the delays of strain value peaks from end-systole, indicating

postsystolic shortening,1 and was shown on the color-coded polar map.

The delays of strain value peaks were shown from green (no delay) to

red (delay greater). The images of 3D echocardiographic speckle-tracking

and coronary artery tree derived by CT were automatically combined

on the single display using Vitrea systems (Canon Medical Systems)

to match the size and location of the left ventricle such as the ante-

rior and inferior walls. The fusion imaging at rest showed no myo-

cardial ischemia (Figure 1A), while the fusion imaging at stress

indicated myocardial ischemia in the territories of the distal-

segment and the proximal segment of LAD, involving the first diag-

onal branch (Figure 1B). Coronary angiography revealed significant

stenosis at the distal-segment, the proximal-segment, and the first

diagonal branch of LAD, which were confirmed as ischemia by frac-

tional flow reserve. The patient underwent percutaneous revascu-

larization of these lesions.

Cardiac CT indicates the severity of coronary artery stenosis but

cannot diagnose myocardial ischemia of the lesions. 3D echocardio-

graphic speckle-tracking detects subtle changes of myocardial func-

tion but cannot confirm as contractile abnormality due to coronary

artery disease. In recent years, some studies reported the usefulness

of the fusion imaging of CT coronary angiography with 3D echocardi-

ography.2-4 In this case, the fusion imaging at stress could accurately

show the presence of myocardial ischemia related to coronary artery

stenosis. Furthermore, the severity of myocardial ischemia, which was

depicted by orange to red, could be evaluated. The fusion imaging of

3D echocardiographic speckle-tracking with cardiac CT, which allows

for the display of coronary artery and its territorial function, can iden-

tify the presence and severity of myocardial ischemia. The fusion

imaging has the potential to contribute to therapeutic strategy for the

revascularization of coronary artery disease.
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